Differential effects of the intraventricular administration of 6-hydroxydopamine on the induction of type II beta-tubulin and tyrosine hydroxylase mRNA in the locus coeruleus of the aging Fischer 344 rat.
Noradrenergic neurons of the locus coeruleus have been shown to respond to injury by increasing the synthesis of neurotransmitter (via the activation and induction of tyrosine hydroxylase, the rate-limiting catalyst in the production of catecholamines) and initiating compensatory axonal sprouting. However, this laboratory has recently described a significant deficit in the activation of tyrosine hydroxylase in the aged Fischer 344 rat, in contrast to the young and mature rat, following partial damage to cortical and hippocampal noradrenergic terminals induced by the neurotoxin 6-hydroxydopamine. To extend these observations, we measured changes in the relative levels of neuron-specific type II beta-tubulin and tyrosine hydroxylase mRNA in locus coeruleus neurons of 2, 12, and 24-month-old Fischer 344 rats following intraventricular infusions of 6-hydroxydopamine by using in situ hybridization histochemistry. These measures were used as markers of the responsiveness of these neurons to injury. 6-Hydroxydopamine treatment induced a persistent increase (at least 10 days) in the expression of type II beta-tubulin mRNA only in 2-month-old animals; this marker decreased in the 12 and 24-month-old animals. Relative levels of tyrosine hydroxylase mRNA increased in 2 and 12-month-old lesioned animals both 3 and 10 days post-treatment. In contrast, the induction of tyrosine hydroxylase mRNA in 24-month-old animals, seen three days post-treatment, was attenuated by 10 days. These data indicate that the capacity of locus coeruleus neurons to compensate for injury by either initiating a potential sprouting response or increasing their capacity to synthesize neurotransmitter is reduced in older animals.